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ABSTRACT 


The purpose of this thesis 1s to examine the relationship 
beeween the financial condition of defense contractors and the 
amount of Department of Defense spending from 1975 to 1990. 
The sample for this study consists of eighteen major defense 
CoOmtractors. The relationships are examined at two levels. 
ime  stirst level is that of the financial condition «of (the 
defense industry in the aggregate. The second level is that 
of the individual defense contractors. The major findings of 
this study are that: 1) the aggregate industry of defense 
contractors has experienced a declining financial condition 
Meomet97S to 1990;°2) a positive relationship seems to -exist 
between the financial condition of the defense industry and 
the amount of defense spending; 3) no consistent relationship 
between the financial condition of the individual defense 


contractors and the amount of defense spending is apparent. 
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I. INTRODUCTION 


The size of the National Defense Budget has provided much 
heated debate throughout the years. Those in favor of 


increased defense spending engage those opposed at all levels 


from the electorate to the legislators. "How much should our 
nation spend on defense?" iS a question which has _ no 
definitive right or wrong answer. Only subjective answers 
persist. 


Defense spending has had a tremendous impact on the 
economy in several regions of the United States and on several 
industries. As defense spending has risen or fallen, so to 
has the "prosperity" of those regions and industries directly 
related to defense. (Craig, 1988 and Gansler, 1980) 

Those opposed to huge defense budgets focus on the social 
and educational problems and the decaying infrastructure that 
could be addressed by less defense spending. Even President 
Dwight D. Eisenhower warned of too strong a military- 
industrial complex in the 1950's. He believed that the 
resources of the nation could be more efficiently and 
productively used in the market economy (Enthoven and Smith, 
Rove pp. 679). 

Those in favor of increased defense spending argue in the 


non-quantifiable terms of ensuring national security and 


expound on the many civilian uses of defense-related 
technologies. It is also emphasized that the complexity of 
modern weaponry requires more specialized production equipment 
and longer production times than weaponry used in the past. 

The last twenty years are a graphic example of the cyclic 
nature of defense spending. Defense spending peaked during 
the Vietnam War and fell quickly afterwards and throughout the 
Ford administration. Small increases to defense spending were 
made during the Carter administration. A steep military 
buildup lead to the highest levels of defense spending in 
United States history during the Reagan administration. Since 
1985, the defense budget has steadily declined. 

The fall of the Berlin Wall, the new openness in Eastern 
Europe, and the breakup of the Soviet Union have lead many 
advocates to demand a huge peace dividend. But the impact of 
defense cuts goes beyond just the United States Armed Forces. 
The cuts will also affect local economies, the United States 
military industrial base, and the ability of many military 
contractors to continue as viable entities. Defense spending 
reductions have wide spread impacts and strategic 
implications. 

President Bush has stated that one of the major strategies 
that the United States has embraced in the New World Order is 
the ability to reconstitute its forces if the need should 
arise (Bush, 1990, p. 5S and The White House, 1991, pp. 29-31). 


An important factor in force reconstitution is the ability of 


the United States industrial base to meet military surge 
requirements. This ability will surely be limited if major 
military contractors are financially weakened by cuts in 


defense spending. 


A. OBJECTIVE 

The research question examined is: What impact does the 
amount of Department of Defense spending have on the financial 
condition of major military prime contractors? 

This study did not attempt to fully answer the broad 
questions of future reconstitution capabilities and overall 
industrial base impacts by the present Department of Defense 
(DoD) spending reduction projection, but rather it sheds some 
light on a small portion of these major questions. The 
reported financial data of eighteen defense contractors was 
analyzed in order to relate the financial health of these 
companies to the changes that have occurred in defense 
spending levels over the past sixteen years. The selected 
contractors are a representative sample of the largest defense 
Contractors. 

The period from 1975 to 1990 was chosen for. the 
fluctuations of defense spending and economic conditions 
during the period and for the availability of data. It is not 
considered that the past sixteen years are representative of 


future eras or previous eras. The intent of this study is to 


shed light on these sixteen years as a basis for future study 
of what could be expected to occur. 

In analyzing the research question, the approach used was 
to identify top DoD contractors and determine their "financial 
health" based upon an accepted model. The financial health of 
the contractors was then related to DoD spending by using 
linear regression statistical techniques. 

In the data collection process, there were limits on 
source materials and periodic’ changes in accounting 
conventions. Generally, the accounting data was standardized 


to conform to currently valid financial statement definitions. 


B. FINDINGS 

The findings of this study show that ae positive 
relationship probably exists between the amount of defense 
spending and the financial health of the aggregate defense 
contractors used to represent a portion of the defense 
industry in this study. However at the individual contractor 
level, the relationship between defense spending and the 
financial condition for individual contractors is not clear. 
Much of the haziness of the relationships can be attributed to 
how the management of each contractor responds to the changing 


environment vice just the amount of DoD spending. 


C. METHODOLOGY 

This study was conducted in seven major steps: 1) 
literature review, 2) statement of research hypotheses, 3) 
planning the sample, 4) conceptualizing the constructs and 
measures, 5) collecting the data, 6) structuring the 
relationships to be tested, and 7) analyzing the data with 
statistical techniques. 

The first step was to conduct a literature review of 
defense spending and its impact on the financial condition of 
defense contractors. This review provided an_e overall 
qualitative assessment of how defense spending is measured, 
its fluctuations over the past sixteen years, and previous 
related studies on this topic. Further literature reviews 
were conducted on financial ratio analysis and models for 
determining the financial condition of companies. 

The second step was to state the research hypothesis. 
This hypothesis and further questions flowed from the 
literature review. Further hypotheses were developed stating 
the relationships expected between various DoD spending 
measures, contractor financial condition measures, and control 
variables. 

During the third step, the planning of the sample was 
performed. This entailed defining the major defense 
contractors in order to select a representative sample. A 
balance was sought to ensure that the sample was large enough 


to be statistically significant yet small enough to be 


analyzed within the available time constraints imposed on this 
study. Eighteen defense contractors were selected for the 
sample. 

The fourth step entailed conceptualizing the constructs 
and developing measures designed to reflect the constructs. 


Three areas were studied to fully develop the constructs and 


measures in this step. First, the dependant variables 
(financial condition of defense contractors) were 
conceptualized and measured. Textbooks, ratio studies, and 


previous studies on defense contractors were reviewed to 
identify the dimensions of the financial condition for defense 
contractors best suited for this study. 

Second, the independent variable (DoD spending) was 
conceptualized and measured. Relevant dimensions of DoD 
spending were identified to select the most representative 
measure that impacts DoD contractors. Defense outlays, total 
defense prime contract awards, and the sum of procurement and 
research and development outlays were reviewed for this 
measure. Along with each of these dimensions of DoD spending, 
the yearly change of each variable was determined and included 
as a relevant measure of the impact of DoD spending on the 
financial health of the contractors. Some of the other 
independent measures identified included DoD outlays as a 
percentage of GNP, DoD spending as a percentage of total 
federal spending, and total prime contract awards as a 


percentage of DoD spending. 


Finally, control variables were conceptualized and 
measured. These were used to take into consideration other 
factors that can reasonably be expected to impact’ the 
financial condition of defense contractors. Control variables 
that were assessed include GNP, industry capacity utilization, 
and the percentage of DoD business for each contractor. 

The fifth step involved collecting the required data for 
this study. General data on the defense contractors were 
available through standard references at the Knox Library and 
annual financial reports. Detailed information on _ DoD 
spending was also available at Knox Library in_ several 
government published reports. Data to measure the control 
variables were available through published government reports. 

In the sixth step, the analysis of the relationships 
between the independent and dependant variables began by 
structuring the relationships to be tested. The tests were 
conducted on two levels. First, relationships between DoD 
spending variables and variables reflecting the aggregate 
defense contractor financial condition were tested. Second, 
relationships between DoD spending and the financial condition 
of individual firms were examined. 

The seventh step involved using statistical techniques for 
the following three purposes: 
ie To provide descriptive information on the dependant, 


independent, and control variables individually. This 
was done using means, standard deviations, and ranges. 


2 To provide an initial picture of the interrelationships 
between the chosen variables using pairwise correlation. 
Outcomes of this analysis were: 1) some of the variables 
were highly related and thus’ measured the- same 
constructs; 2) indications of strong relationships 
between the dependant and independent variables were 
revealed. 

3 To provide a formal model of relationships between the 
dependant and independent variables while considering the 
control variables. Regression was used for this model. 


D. CHAPTER OUTLINE 

This thesis is presented in five chapters. Chapter I 
provides the introduction for this study by stating the 
research objectives, findings, and methodology. Chapter II 
lays out a background on the national and defense budget to 
provide an historical perspective on past fluctuations in 
defense spending. It also provides the basis for selecting 
the independent measures of defense spending that were later 
related to the financial condition of the defense contractors. 

The next two chapters discuss the methodology and analysis 
used for this study. Chapter III details the seven step 
procedure undertaken to conduct this research. The problems 
and limitations on this study are also described in this 
chapter. Chapter IV provides the analysis of the data 
obtained and developed throughout this study. 

Chapter V summarizes the major findings and conclusions 


that this study has reached. 


Le HISTORICAL BUDGET BACKGROUND 


The period from 1975 to 1990 experienced economic shifts 
which impacted all sectors of American industry. In the late 
1970's, high inflation and interest rate swings affected the 
economy. This period was followed be a period of recession 
from 1980 to 1983. The recession aided in easing interest 
rates and inflation. From 1984 to 1990, the United States 
underwent its longest peacetime economic expansion as _ the 
gross national product (GNP) continued to grow throughout the 
period. Not until the second half of 1990 did another 
recession begin. Interest rates dropped from their early 1980 
highs but maintained a level higher than historical averages. 
Figure 1! shows the changes of the prime rate, GNP, and 
lm tation (GNP deflator) from 1974 to 1990. 

Just as the rest of American industry had to face these 
economic fluctuations, so too did the defense industry. 
Increased attention was directed at studying the impact of 
these economic conditions on the ability of the defense 
industry to meet defense needs. Congressional hearings, 
Department of Defense memorandums, and various studies were 
conducted to assess and address’ the challenges’ these 
conditions placed upon the defense industry. (DFAIR, 1985, p. 
LZ) 
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Figure 1. Prime Rate, GNP Change, and Inflation 


A. NATIONAL AND DEFENSE BUDGETS 

A basic understanding of the national and defense budgets 
over the period is needed to place the research question in 
context. This background serves two functions in relation to 
the rest of this study. First, the fluctuations of the 
defense budgets over the period are noted. Second, this 
background provides the basis for determining which measures 
best capture how these defense budget fluctuations impact the 


financial condition of the defense contractors. 
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In discussing the national budget, the distinction is made 
between budget authority and budget outlays. Budget authority 
is that amount which Congress’ annually authorizes’ and 
appropriates to spend. Budget outlays is the annual amount 
that is actually expended. Budget authority and outlays 
differ due to reprogramming, sequestration, and impoundment 
actions.' 

The salient point here is that outlays reflect the actual 
amount expended in a twelve month period (fiscal year). This 
actual expenditure is what impacts the defense contractors. 
Therefore "outlays reflect the total burden of national 
defense as a component of the total United States federal 


defense budget; they are an appropriate measure of national 


security spending in an economic sense." (Lewis, 1990, p. 17) 


‘Budget authority is sometimes confused with total 
obligational authority (TOA). Budget authority refers to that 
amount which Congress allows DoD to spend regardless of the 


year the funds become outlays. Budget authority must be 
converted to outlays within a certain number of years, 
depending on the account, or they will expire. Total 


obligational authority is a DoD specific term which includes 
all revenues from Congress, foreign sales, and the sale of 
assets, etc. Many studies use TOA as a measure of defense 
spending ability. Budget authority and TOA are normally very 
Similar since the vast majority of DoD spending is from 
Congressional appropriations. 

One further distinction is between the terms DoD Budget 
Authority and National Defense Authority. National Defense 
Authority includes defense spending by other’ government 
agencies such as the Department of Energy (DOE), which is the 
largest non-DoD spender on national defense. In current-year 
dollars, DOE's contribution to national defense has risen from 
1.5 to 9.0 billion dollars between 1975 and 1990. This paper 
will consider defense spending to include all defense-related 
spending by all government agencies unless otherwise stated. 


it 


Figure 2 is a graph of DoD Budget Authority and DoD Budget 
Outlays from 1965 to 1990 and shows the fluctuations in 


defense spending. Budget authority is normally a leading 


indicator of outlays. 
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Figure 2. Defense Outlays and Defense Authority 


The 1975 to 1980 period was preceded by a steep decline of 
United States military spending after defense outlays peaked 
in 1968 during the Vietnam War. Not only did defense spending 
decline from 1969 to 1975, but manpower levels were reduced; 
and quality, morale, and readiness were greatly impaired 


(Lewis, 1990, p. 25). 
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Fromt975 to 1980. a limited expansion. in the military 
occurred due to the sharp declines from the Vietnam era and 
due to the improvements made by the Soviet military. Also 
contributing to this slight military spending increase were 
world events highlighted by the fall of the Shah of Iran and 
the Soviet invasion of Afghanistan. 

During the first Reagan administration, an unprecedented 
peacetime military expansion was conducted. In constant 1982 
dollars though, military spending did not exceeded the Vietnam 
War high in 1968 of $254.8 million until 1989 when it reached 
$256.6 million. Defense budget authority peaked in 1985 which 
signalled the coming decline in defense spending. Defense 
outlays peaked in 1989. The events in Eastern Europe and the 
Soviet Union from 1989 to 1991 continue to put pressure on 
policy makers to further decrease the military budget. 

Studies on the federal budget from the end of World War II 
to the present show that total federal budget outlays grew at 
nearly $21 billion a year in constant 1988 dollars. (This is 
equivalent to $18.3 billion 1982 dollars.) Defense spending, 
with its peaks and valleys, oscillates around $233 billion per 
year in 1988 dollars ($203 billion in 1982 dollars). On the 
other hand, non-defense spending has continued to grow since 
the early 1960's due to entitlement programs, social program 
expansion, and debt financing. (Lewis, 1990, pp. 40-41) 


Figure 3 demonstrates these findings from 1974 to 1990. 
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Figure 3. National and Defense Outlays 


Figure 4 shows how defense spending as a percentage of the 
total federal budget outlays has varied over the past sixteen 
years. The high over the period was in 1974 at 29.5 percent. 
The low occurred in 1980 at 22.7 percent. The present trend 
appears to be headed lower from its 1990 level of 23.9 
percent. 

Figure 5 shows how the federal budget outlays and total 
defense outlays as a percentage of GNP have varied from 1974 
to 1990. The total federal budget outlays as a percentage of 
GNP have varied between 19 percent in 1974 to a high of 23.9 


percent in 1983. Total defense outlays as a percentage of GNP 
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Figure 4. Defense Outlays/National Outlays 


have ranged from a low of 4.8 percent in 1979 to a high of 6.5 
percent in 1986. Projections from the Secretary of Defense 
are that the percentage of defense spending to GNP will reach 
4.0 percent by 1995S, a fifty year low (Hearings, 1990). The 
average defense to GNP ratio from 1947 to 1988 was 7.7 percent 
With an average rate of change of -0.2 percent (Lewis, 1990, 
Pos 3)« 

The Constitution states that the Congress has the 
responsibility "to raise and support Armies" and "to provide 
and maintain a Navy". While the President is the Commander- 


in-Chief of the armed forces, it 1s the Congress’ who 
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Figure 5. National Outlays/GNP and Defense Outlays/GNP 


determines the size and make-up of those forces by holding the 
“power of the purse”. It is this control of resources for the 
armed forces that has provided Congress the _ oversight 
responsibility and influence it possesses. This oversight has 
increased in recent years due to pork barrel politics, lack of 
trust between the Congress and DoD due to "overpricing 
scandals", and the amount of the discretionary federal budget 


in the DoD budget.’ 


‘The discretionary portion of the federal budget is money 
that Congress can vary in level without changing existing 
entitlements or benefits, many of which are indexed to 
inflation. 
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The roots of micromanagement of DoD activities can also be 
traced to a federal] spending disparity. By 19838, although 
the defense budget represented only about 26 percent of 
total federal outlays, it accounted for nearly 65 percent 
Gi total discretionary spending. — (Fox; 1988. po. 63) 

The Defense budget structure is typically broken down into 
five major titles or appropriation accounts which fall under 
two types. Expense-type appropriations are (1) Operations and 
Maintenance (O&M) and (2) Military Personnel. Investment-type 
appropriations are (1) Procurement, (2) Research, Development, 
Test, and Evaluation (RDT&E), and (3) Miscellaneous to include 
Military Construction, Family Housing, and other accounts for 
Management trust funds, revolving funds, foreign currency 
Geanslatrons, etc. 

Historically, procurement has been the largest individual 
title of the DoD budget since it is based on major acquisition 
programs for tanks, aircraft, ships, and missiles. However, 
in the 1970's, O&M was larger than procurement (Lewis, 1990, 
p. 72). Procurement peaked in 1987 and has since tended to 
decline due to cutbacks in defense budget authority and 
outlays. Figure 6 shows the defense budget broken into its 
major appropriation categories. 

Figure 7 shows the same data as in Figure 6 except that it 
relates all the accounts as ae percentage of total DoD 
Spending. The investment accounts were below historical 


levels in the 1970's, increased in the 1980'S, and never 


exceeded 50 percent of DoD spending. 
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Figure 6. Defense Budget by Subfunction 


The study by Kevin Lewis (1990) on the defense budget 
points out that when the defense budget has changed, the 
procurement appropriations are the most volatile of all the 
defense accounts. During increases and decreases in defense 
spending, procurement has respectively increased and decreased 
proportionately more than has the other accounts. Research 
and development has remained fairly consistent at around ten 
percent of the defense budget. 

Procurement is, in some sense, the "slack variable" of the 
DoD. Regardless of the direction of budget movement, 
procurement authority is the most affected component 


within the DoD budget by top-line change. (Lewis, 1990, p. 
81) 
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Figure 7. 


is considered to be the "slack 


Procurement Title 
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defense budget authority occurs, the Procurement Title can be 
reduced rapidly. 

The operations of the forces can be changed; but to have 
the same effect that changes in procurement outlays have, a 
large amount of operational exercises would have to be 
affected which would then impact on military readiness. 
Military personnel levels also can not be altered quickly 
enough to affect the military personnel account to the same 
extent that alterations in procurement outlays can impact 
overall defense spending. 

The implication this large variability in the procurement 
account has on this study is that whereas defense budget 
outlays have varied over time, the procurement accounts within 
the defense outlays have varied to an even greater extent. 
The larger variability in the procurement account is more 
directly felt by major DoD contractors than is overall 


variability of the defense outlays in total. 


B. DOD PRIME CONTRACTORS 
Department of Defense prime contractors include parent 
companies and their subsidiaries which provide worldwide 
contract actions of supply, service, and construction to DoD. 
The amount of DoD contracts awarded to prime contractors 
is dependent on the annual amount appropriated by the 
Congress. The majority of dollars in DoD prime contracts 


awarded is from the procurement and RDT&E appropriations for 
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major weapon system acquisition. However, a _ substantial 
amount of major contract dollars is also appropriated in O&M 
for service contracts for such items as telephone service, 
fuel ay) a Ue base support, and other operational type 
requirements. 

Figure 8 shows the amount of prime contracts awarded from 
1974 to 1990. Comparing the cycles in Figures 1! and 8 shows 
that defense cycles have not necessarily coincided with the 
teste Of the economic cycles. DoD prime contract awards 
Steagily grew from $73 billion in 1975 to $137.1 billion in 
1985, an 88 percent increase. The largest increases occurred 
during the first two years of the Reagan administration. From 
1985 to 1990, the DoD prime contract awards began to decline 
mecurrent dollars. When constant dollars are considered, the 
decline is even sharper. Therefore, the defense industry must 
now compete for even less dollars that are available for 
defense prime contracts yet meet the cutting-edge of 
technology demands of DoD. 

The source of information used for determining the amount 
of annual DoD prime contract awards and the companies that 
received them was 100 Companies Receiving the Largest Dollar 
of Prime Contract Awards, a DoD Directorate for Information, 
Operations, and Reports (DIOR) annual publication. Some noted 


items from this source include: 


2 | 


, DOLLARS (BILLIONS) 


140 
120 

ONSTANT FY82 DOLLARS some 
100 


80 


oe CURRENT DOLLARS 


60 


40 


20 





Se 1976 1978 1980 1982 ere, 1986 1988 1990 
YEAR 


source: {00 Largest Prime Contractors 


Figure 8. DOD Prime Contract Awards 


From 1975 to 1982, the prime contract awards were based 
on contracts greater than $10,000. Since 1983, the 
publication has been based on awards’ greater’ than 
$25,000. 


The prime contract awards listing does include research 
and development contracts but does not include contracts 
made by other U.S. Government agencies and financed with 
DoD funds. 


The prime contract awards as a percentage of budget 
authority ranged from 41.5 percent to 54.1 percent. 


The top 100 companies listed each year received between 
65.8 percent and 70.1 percent of the total contracts 
awarded. 


The eighteen companies selected in this study 
cumulatively received between 33.2 percent and 45.0 
percent of the total DoD contracts awarded with a 
cumulative total from 1975 to 1990 of 41.0 percent. 
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C. SUMMARY 

This chapter has highlighted the fluctuations in 
government defense spending over the past sixteen years. It 
also has pointed out that total defense outlays are not 
necessarily the best indicator of the impact that defense 
spending has on defense contractors. A better indicator is 
the amount of annual prime contracts awarded, although there 
are limitations in this measure that will be discussed in 
Chapter III. Finally, of the total amount of defense prime 
contract awards, a select few contractors have received a 
large percentage of the contracts. This fact provides the 
opportunity to study and analyze this select group of 
contractors to evaluate findings which would be applicable to 


the entire defense industry. 
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mil. METHODOLOGY 


This chapter describes the process used to study the 
research question. The process entailed seven steps which 
include: 1) a literature review, 2) statement of research 
hypothesis, 3) planning the sample, 4) conceptualizing the 
constructs and measures, 5) collecting the data, 6) 
structuring the relationships to be tested, and 7) analyzing 


the data with statistical techniques. 


A. LITERATURE REVIEW 

The literature review was conducted in four areas: (1) 
studies on the national and defense budgets, which were 
Summarized in Chapter II, to determine the best measures to 
use for the independent variable of defense spending, (2) 
previous studies on the financial condition of defense 
contractors to assess the depth and the methods used for 
analysis in these earlier studies, (3) financial ratio studies 
to assist in determining which financial ratios to use in 
evaluating the financial condition of the defense contractors, 
and (4) models of the financial condition of firms, including 
bankruptcy-related models, to provide a single summary measure 


of financial health. 
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[ee otudies on Netense: Comeractors 

Although much has been written about the defense 
industry in the popular press, there are few in-depth reports 
or analyses that have been conducted on the financial 
condition of DoD contractors. Numerous analyses have been 
performed on the closely related themes of defense contractor 
Profitability or the prediction of defense contractor 
financial distress. 

This section briefly describes six studies on defense 
contractors that were reviewed to provide an impression of 
related previous studies and their conclusions. These studies 
shed some light on what independent and control variables 
should be considered for this analysis. 

In 1983, the Deputy Secretary of Defense (Acquisition 
Management) chartered the Defense Financial And Investment 
Review (DFAIR). Its objectives were to study and make 
recommendations concerning contract pricing, financing, and 
profit policies to determine if public funds were being spent 
efficiently. The study was also structured to determine the 
status of the defense industrial base. The period covered in 
the DFAIR was 1975 to 1983. In effect, this review was an 
extension of an earlier study called "Profit ‘'‘76" which had 
similar objectives in reviewing the 1970 to 1974 period. The 
DFAIR concluded that the interests of the taxpayer were being 
protected, and the defense industry was achieving an equitable 


return for its defense business (DFAIR, 1985S, p. E-1). 
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A General Accounting Office (GAO) report on the DFAIR 
study questioned the methodology used in the DoD study and 
concluded that defense industry profits were actually greater 
than those in the commercial sector (GAO, 1986, p. 2). 

A Naval Postgraduate School thesis by John Morse and 
Kenyon Kramer in 1985 titled DoD Contractor Profitability 
1980-1984 also concluded that during the period studied, DoD 
prime contractors were more profitable and exposed to less 
risk than like~size commercial businesses (Morse and Kramer, 
L9SSeeP ase i) 

In the October 1986 issue of Management Science, 
Willis Greer and Shu Liao, two professors at the Naval 
Postgraduate School, published an article titled "An Analysis 
of Risk and Return in the Defense Market: Its Impact on 
Weapon System Competition". One of the conclusions of this 
study was that capacity utilization rate has a significant 
impact on the variation of defense business profitability 
(Greer and Liao, 1986, p. 1259). This conclusion relates to 
this study in that capacity utilization does impact on defense 
contractor financial condition and should be considered as a 
control variable. 

Another study of defense contractors is an annually 
updated report for the Assistant Secretary of the Navy 
(Research, Development, Acquisition) by RRG Associates 


entitled Financial Analysis of Major Defense Contractors 1977- 
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1989. This report is essentially a compilation of the annual 
reports and selected financial ratios of twenty-three defense 
contractors. The number of companies in the report has varied 
due to acquisitions and mergers over the _ period. Some 
aggregate data on return on sales, return on assets, and 
reinvestment rates is calculated for the defense contractors 
and compared with commercial business ratios. However, little 
analysis other than the presentation of the raw data of the 
individual firms 1s presented. 

In 1991 while working for the Center for Naval 
Analysis, Michael Treglia wrote a research memorandum titled 
"Financial Analysis of the Major Defense Contractors." tn 
this paper, the financial performance of twelve major DoD 
prime contractors from 1984 to 1989 was analyzed. Nine 
financial ratios of the twelve prime contractors were 
aggregated and compared with similar nonfinancial corporate 
business data. Relative performance of each individual firm 
was then provided. His conclusions were: (1) the major DoD 
prime contractors had trouble adjusting to the declines in DoD 
spending in the second half of the 1980's; (2) low returns by 
these firms has made their ability to attract equity financing 
more difficult; (3) increased debt by the firms has raised the 
cost of financing for these firms; and (4) with decreased DoD 
procurement, the trend will lead to fewer resources and fewer 


firms in the defense industry. (Tre@lia, 1991, p. 29) 
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2. Financial Ratio Reviews 

The literature review on financial ratios’ was 
conducted to assess which measures of performance would best 
capture the financial condition of the defense contractors. 
A general overview of financial ratios was conducted and 
followed by a more detailed review of studies on financial 
ratio analysis. 

At first, a general review of frequently used 
financial ratios and what each measured was conducted. For 
this portion, three sources were consulted which included: 
(1) Financial Accounting: An Introduction to Concepts, 
Methods, and Uses by Sidney Davidson, Clyde Stickney, and 
Roman Weil; (2) Corporate Financial Reporting and Analysis by 
David Hawkins; and (3) Financial Management Theory and 
Practice by Eugene Brigham and Louis Gapenski. 

The financial ratio literature review was’ then 
extended to determine which of the numerous available ratios 
would apply to this study. Three articles were utilized to 
assist in determining the classification, number, and types of 
ratios that would be most useful in assessing the financial 
condition of a firm. 

The first article was "The Stability of Financial 
Patterns in Industrial Organizations" by George Pinches, Kent 
Mingo, and J. Kent Caruthers (Pinches, et al., 1973). This 


article developed empirically based classifications of 
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financial ratios and measured the long-term stability of these 
classifications from 1951-1969. Seven classifications were 
developed based on multi~variate analysis using data from 
COMPUSTAT tapes’ to include: (1) Return on Investment: (2) 
Capital Intensiveness; (3) Inventory Intensiveness; (4) 
Financial Leverage; (5) Receivables Intensiveness; (6) Short- 
term Liquidity; and (7) Cash Position. 

The second article consulted was "The Hierarchical 
Classification of Financial Ratios" by the George Pinches, 
Kent Mingo, and Arthur Eubank, and J. Kent Caruthers (Pinches, 
et al., 1975). This study differed from the earlier Pinches, 
et al., study in that short-term stability of financial ratio 
groups was analyzed from 1966-1969. Again a COMPUSTAT tape 
was utilized for the study. A hierarchical classification of 
tiem iat 10S ali) seach Of ithe -seven- “Classifications. based son 
factor loading (correlation with the classification) was 
developed. Three conclusions from this article pertain to 
this thesis: (1) some financial ratios are similar and can be 
grouped into classifications; (2) a selected set of financial 
ratios can be utilized to represent nearly all aspects of the 
GComaition of a firm: (3) the financial “ratios that sare 


selected should possess the desired predictive significance. 


3;COMPUSTAT is a computer data base of financial 
information on thousands of publicly traded companies updated 
yearly and produced by Standard & Poor's Services, Inc. 
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The third article reviewed was "An Empirical Analysis 
of Useful Financial Ratios" by Kung Chen and Thomas Shimerda 
(Chen and Shimerda, 1981). This study analyzed several other 
financial ratio studies including the above mentioned Pinches, 
et al., studies. The main conclusions were: (1) financial 
ratios can be classified by a substantially reduced number of 
factors; (2) the ratios classified by the same factor are 
highly correlated, and the selection of one ratio to represent 
a factor can account for most of the information provided by 
all the ratios of that factor; (3) inclusion of more than one 
ratio from a factor leads to multicollinearity and distorts 
the relationship between dependent and independent variables; 
(4) concerted effort should be applied to selecting the most 
representative ratios of these factors, not necessarily the 
ratio with the highest absolute factor loadings. 

3. Financial Condition Models 

Three different models which provide a measure of the 
financial condition of a firm were reviewed to determine which 
model would be applicable to this study. The three models 
were the Altman bankruptcy model, the Dagel and Pepper model 
on the financial distress of DoD hardware contractors, and the 
Zavgren vulnerability logistic model. Each model relies on 
several individual financial ratios and combines values for 
those ratios into a single summary index or indicator of the 


financial health or condition of a firm. 
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Altman described his model of corporate bankruptcy 
prediction in aclassic article in the September 1968 issue of 
the Journal of Finance (Altman, 1968). This model was 
slightly modified for easier use in his 1983 book entitled 
Corporate Financial Distress (Altman, 1983). His model only 
GCapeuires two of the ratio classifications in the Pinches, et 
al. studies and has two less utilized ratios, retained 
earnings over total assets and market value of equity over 
book value of total liabilities. A better model to determine 
overall financial condition for a defense firm was desired for 
this thesis. 

In 1989 while working for the Naval Center for Cost 
Analysis, Harold Dagel and Ranae Pepper wrote an unpublished 
paper entitled "A Financial Distress Model for DoD Hardware 
Contractors" (Dagel and Pepper, 1989). They developed a model 
for assessing the financial health of DoD contractors to be 
used as a predictor of potential financial distress. The 
paper estimated the model accuracy in predicting financial 
distress at 93 percent. 

The Dagel and Pepper model has the benefit of being 
developed for a DoD contractor sample which would make it 
Suitable for this study on DoD contractors. The one drawback 
in this model is that it has six variables which represent 
only three of the Pinches, et al., seven classifications. The 


Dagel and Pepper model has four variables which reflect 
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lrquadipeye This may be justified for predicting financial 
distress; but to determine overall financial condition for a 
firm, it was originally felt that a model which covered more 
aspects of the firm may be better suited for this thesis. 
However, the financial condition of the defense contractors 
selected for analysis in this thesis was determined using the 
Dagel and Pepper model primarily because the model was based 
on DoD contractors. 

Zaveren used logistic analysis to develop a model 
utilizing one ratio from each of Pinches, et al., seven 
classification factors to predict failure in firms (Zavgren, 
1985). The model was based on data from COMPUSTAT and was not 
defense industry specific, but the sample was limited to 
American firms. This model was originally selected as the 
basis to determine the financial condition of the defense 
contractors since it utilized the most complete set of 
components to develop a "snapshot" view of firms. 

4. Literature Review Summary 

In summary of the literature review, major accounts of 
the defense budget have varied over the past sixteen years in 
a measurable and significant way. There are numerous 
indicators that are used as measures for defense spending. 
The one most promising for this study is the amount of annual 


DoD prime contract awards. 
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ihe firms: “isted asptopederense contractors.do not 
drastically change from year to year. When change does occur, 
it is normally due to acquisitions or mergers among the top 
defense contractors. The top defense contractors, as a group, 
garner a significant portion of DoD contract awards each year. 

No known studies have attempted to directly link the 
financial condition of defense contractors to the amount of 
defense spending, although numerous’ studies have been 
performed on defense contractors profitability. Two of the 
reviewed models were selected as possibly providing the best 
indication of the financial condition of defense contractors 
for this study, the Zavgren model and the Dagel and Pepper 
model. The Zavgren model was chosen since it encompasses the 
widest array of financial aspects of the models reviewed. The 
Dagel and Pepper model was also selected since it was derived 


specifically for DoD contractors. 


B. HYPOTHESIS 

Based on the literature review, it was hypothesized that 
a relationship exists between the amount of defense spending 
and the financial health of defense industry companies. The 
relationship hypothesized was linear and positive such that as 
defense spending increases, the financial health of major 
defense contractors increases. 

The government defense market is best characterized as a 


monopsony where the government is the only buyer of the 
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products that several companies manufacture. Due to the high 
barriers to entry, which include technology and cost of plant 
equipment at the upper end of the prime contract market, the 
number of contractors remains fairly constant. 

Companies enter and compete in markets where they will be 
able to continue as a going concern. Moreover, the assumption 
"that firms seek maximum economic profits has a long history 
in economic literature.” (Nicholson, i989, p. 352) When 
defense spending increases, the amount of business that the 
defense contractors receive in the monopsony should increase. 
It was hypothesized that this increase in defense spending 
improves the financial condition of these defense contractors. 

This is the overall hypothesis of this thesis. The 
hypothesized effect of other independent and control variables 


are discussed as each is developed and analyzed. 


C. THE SAMPLE 

This section details the source and process used to select 
the sample of DoD contractors for this thesis. In selecting 
the sample, a representative and manageable number of 
contractors was desired. 

The primary source used for selecting the major DoD prime 
contractors was the DIOR annual !00 Companies Receiving the 
Largest Dollar Volume of Prime Contract Awards. This report 
ranks the major DoD contractors, with each contractor 


subsidiary included, by order of dollar amount of DoD prime 
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Contracts awarded in a given fiscal year. Several facts and 


Statistics preface the ranking such as: 


changes in the top 100 contractors from the previous 
year, 
a cumulative percentages of total prime contract awards for 


various rankings, 
co procurement categories, 


4. and the top twelve contractors and their major products. 


The method used in selecting the representative sample of 
top defense contractors was to determine the twenty largest 
defense prime contractors over the past twenty years based on 
the DoD contract awards. This select group represents those 
contractors receiving the highest dollar value of defense 
contracts and could be classified as the top stratum in a 
stratified sample. 

Two companies out of the original twenty selected were 
deleted leaving the sample with eighteen contractors. The 
first company deleted was Hughes Aircraft since it was 
acquired by General Motors in 1986 and therefore did not have 


complete independent data for the period covered. 


Tenneco, Inc., was the second company deleted from the 
sample. It is a widely diversified conglomerate which has a 
large investment in oil and gas pipelines. This investment 


causes the Tenneco capital structure to be significantly 
different from the other companies in the sample since it 


holds more debt capital than other companies in the sample. 


eye. 


This high reliance on debt capital caused the financial health 
values determined from the Dagel and Pepper model to indicate 
that Tenneco was in a "bankrupt" condition for the past 
sixteen years. This was not the case, so Tenneco was dropped 
from the sample population to prevent the negative indication 
from affecting the sample. The final eighteen companies 
selected and used for the sample are listed in Table 1. The 
abbreviation for each company that is used in latter tables is 
in parenthesis. 

The cumulative percent of DoD sales from 1975 to 1990 for 
the individual companies ranges from a low of 1.9 percent for 
General Motors to a high of 86.5 percent for Grumman. The 
percent of DoD sales was determined from the amount awarded in 
a given fiscal year as stated in the DIOR annual top 100 
contract award report divided by the selected contractor total 


revenues for the year.’ 


TABLE 1 
SELECTED DOD CONTRACTORS IN SAMPLE 


Boeing (BOE) LTV (LTV) 

General Dynamics (GD) Martin Marietta (MAM) 
General Electric (GE) McDonnell Douglas (MCD) 
General Motors (GM) Northrop (NOR) 

Grumman (GRU) Raytheon (RAY) 

Honeywell (HON) Rockwell International (ROC) 
IBM (IBM) Textron (TEX) 

Litton Industries (LIT) United Technologies (UT) 
Lockheed (LOC) Westinghouse (WES) 


‘This measure of DoD sales has some "noise" which will be 
discussed later under the limitations and problems encountered 
section. 
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De. “CONSTRUCTS 

This section provides a discussion on the dependent 
variable of contractor financial condition, how the financial 
condition was determined, and which independent and controi 
variables were used in this study. 

!. Dependent Variable 

This study was designed to measure the dependent 
variable of contractor financial health by using at least one 
of the three financial distress models that were reviewed 
earlier in section A.3. of this chapter. The model by Zavgren 
provided the best overall financial picture since it utilized 
seven variables, each depicting a different dimension of 
financial condition, to develop one number to characterize the 
overall condition of each contractor. Although all the 
companies utilized in constructing the Zavgren model were 
American firms, they were widely diversified and not industry 
specific. Since each industry of U.S. business normally 
possesses specific financial Charkac Wer i's tics, a model 
developed on the industry of concern would provide a more 
characteristic description of that industry. 

In developing their model, Dagel and Pepper did not 
utilize financial ratios that capture the entire range of 
financial dimensions. This model is heavily weighted toward 
eresliquidity of a firm simee four of the six variables relate 


hoothe liguidity position of the firm. The major viability of 


a7 


this model is that it was developed as a predictor of 
financial distress for defense industry contractors. In fae 
eleven of the eighteen contractors used in this thesis sample 
were identical to contractors utilized in constructing the 
Dagel and Pepper model.’ 

The advantages and disadvantages of these two models 
are so unique that both approaches were used to calculate 
financial health for the contractors in this study. It was 
felt that strong cases could be made for each model. 

a. Zavgren Model 


The Zavgren logit model is based on the equation: 


oe a 1 
P(x) =F(6,+PX;) Tae - (Bo BRD (1) 


P(x) is the probability of financial distress for a firm. The 


Zavgren model uses seven variables which are: 


X, = Inventory/Sales 
X, = Receivables/Inventory 
X; = Cash/Total Assets 
X, = Quick Assets/Current Liabilities 
X; = Total Income/Total Capital 
X, = Debt/Total Capital 
X; = Sales/Net Plant 
For one year prior to failure, the coefficients were 


determined to be: 


‘The Dagel and Pepper model utilized 29 bankrupt and 29 
comparable non-bankrupt firms for their model. Ten non- 
bankrupt were identical and one bankrupt firm was identical. 
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B, =-0.23883 B,= 0.00108 
B,= 0.01583 B,= 0.10780 
B,=-0.03074 B, =-0.00486 
B,= 0.04350 B,=-0.00110 


The ratios in the Zavgren model were determined 
based upon the COMPUSTAT data tapes. To determine the 
specific data items used to construct each ratio, three 
references were required which included: the 1988S Zavgren 
amurele: tite 1973 Pinches, et ale, article: and the Jdadustriai 
COMPUSTAT Manual. The degree of depth that the COMPUSTAT data 
base possesses was not able to be duplicated, but proxy 
measures were used instead to approximate the data that a 
COMPUSTAT data base would provide. Appendix I provides a 
comparison of the COMPUSTAT definitions for specific data 
items, the Dagel and Pepper definitions, and the measures 
actually used in this study. 

A common log transformation was applied to all 
financial ratios for the Zavgren model. Although the Zavgren 
article did not specifically state that this was performed, 
the article was based on the two Pinches, et al., articles 
which did state "that a common log transformation was applied 
to all financial ratios to improve normality, reduce outliers, 


and improve homoscedasticity of the distributions." (Pinches, 


simal. . 21973, pe 390 and 1975, p= 296)" It was assumed “that 


oh, 


Zaveren also performed this transformation on ratios prior to 
developing her model.’ 

Performing common log transformations on_ the 
financial ratios caused a unique problen. The return on 
investment (total income/total capital) and financial leverage 
(debt/total capital) ratios were negative for some of the 
contractors during certain years. Since a common log cannot 
be taken of a negative number, a mathematical operation was 


utilized to ensure the log operation could be performed on all 


i 


ratios. This operation did cause a distortion in the data 


by giving the negative number a larger effect than it 
otherwise would have had, but it did provide the indication 
that the firm has an unfavorable condition which was felt to 


be more important. 


‘The Zavgren value for the financial health of a firm was 
determined with and without the common log transformation. 
With the common log transformation, there was more variability 
and range for the sample measures (0.5046 to 0.5312) as 
opposed to without the log transformation (0.5855 to 0.5982). 
Both versions were correlated with the Dagel and Pepper data. 
With the log transformation, the correlation was 0.703. 
Without the log transformation, the correlation was 0.0S0. 
Therefore, since the two models were designed to tell roughly 
the same story about the financial condition of the given set 
of firms, the correlation should have been relatively high 
between outputs of the two models. The log transformed 
financial ratios were thus used for the Zavgren model inputs. 


ianias operation was as follows: 
ROI = Return on Investment 
RFAC = ROI/ABS(ROI) which would equal +1 if ROI > O and equal 
=| 1f sROLe G0), 
ROI2 = [{log(ROI * RFAC)] * RFAC where the log operation is 
always possible and a negative sign is assigned to ROI2 if ROI 
<0 
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Zavgeren then developed units called nits to 


8 


describe the condition of the firms. The equation used to 


describe the financial health of a firm was: 





(1p) =o | | (2) 
dee: 


Where In 1s the natural logarithm and p is the probability of 
failure determined from equation (le eae 
b. Dagel and Pepper Model 
The Dagel and Pepper financial distress model for 
DoD contractors was developed from 29 bankrupt and 29 
nonbankrupt publicly held firms using the multi-variate 
statistical procedure of discriminant analysis. The linear 


equation which resulted from their study is: 


Z=1.54-6.48X,+4.61X, -0.41X,+9.31X, -5.40X, +1.63X, (3) 


Wheqe: 
X, = Total Debt/Total Assets 
X, = Cash Flow/Total Debt 
X; = Current Assets/Current Liabilities 
X, = Quick Assets/Total Assets 
X, = Working Capital/Total Assets 
X, = Net Sales/Total Assets 


‘The development of this measure is beyond the scope of 
this paper. Briefly, nits are based on the Shannon Entropy 
Theory which was developed to analyze information flow in a 
network. The entropy is the degree of uncertainty over the 
occurrence of an event. (Zavgren, 1985, p. 30,36-40) 


*As would be expected. the corfpelation between panda GG! — 
mye is very high (0.998); therefore ¢ither measure would 
Pueovide nearly identical results for further correlations or 
regression models. 
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A bankrupt firm would have Z < 0, and a nonbankrupt firm would 
have Z > 0. 

Dagel and Pepper suggested using the classification 
scheme in Figure 9 after verifying and validating their model. 
This figure adds the classifications of "weakly solvent" to 
firms with Z-scores between zero and the nonbankrupt mean and 
"potentially bankrupt" to all firms with Z-scores less than 
the nonbankrupt- mean. This was used to increase the 
reliability of their model in classifying the financial 
condition of each contractor. For this study, the only 
relevant information from the Dagel and Pepper model is the 


score developed from the Z-equation, not the classification. 


Bankrupt Nonbankrupt 
Mean U Mean 
Bankrupl Weakly 








5 OVE 1 | Sac 


SPO fe itially Bankruptt___., 


source: Dagel and Pepper, 1989 


Figure 9. Dagel and Pepper Classification Scheme 
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2. Independent Variables 

In selecting the independent variables to represent 
DoD spending, several possible candidates emerged from the 
literature review. These candidates included: (1) defense 
budget authority, (2) defense budget outlays, (3) amount of 
DoD prime contract awards, and (4) the sum of the procurement 
and RDT&E account outlays. Also considered were each of these 
four measures stated as a percentage of GNP and as a 
percentage of national outlays. Two more possibilities were 
the amount of DoD prime contract awards and the sum of the 
procurement and RDT&E account outlays each as a percentage of 
DoD outlays. 

All the percentage measures were quickly eliminated as 
they added the variability of the denominator into the 
measure. This added variability of the denominator clouds the 
analysis when attempting to isolate the effect DoD spending 
has on the financial condition of these contractors. 

Budget authority was not selected as the best measure 
for two reasons. First, it does not represent the actual 
amount spent during the year. Second, it includes extra 
distortions since it also captures the variability of the O&M 
and= Military Personne! accounts. Although it represents the 
actual amount spent, budget outlays also include the 
distortions of the varying amounts of other DoD accounts that 


do not impact on the defense contractors. 
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The sum of the procurement and RDT&E accounts removed 
the distortions of the variability of other DoD accounts that 
existed in the DoD outlays and DoD authority measures. This 
measure was selected for further analysis. 

The amount of prime contracts awarded each year was 
another measure that was selected for further analysis. There 
are three reasons why this measure has merit although it does 
have the distortion that some of the contract awards are not 
earned or paid to the contractor for several years due to 
multi-year features. 

First, the contractors that were selected in @@ne 
sample have been defense contractors for years prior to and 
throughout the entire period covered by this study. This 
continuity tends to normalize the effect that multi-year 
contracts have on the amount of DoD business. Second, it can 
be argued that the financial condition of a firm is impacted 
by the expected future demand for its products and hence its 
future expected earnings potential. Since prime contracts are 
viable for several years, contractor expected future earnings, 
hence its market value and financial condition, may be more 
accurately predicted. Finally, the amount of DoD prime 
contracts awarded was divided by the total revenue of each 
contractor to construct a measure of the percentage of 
business of each contractor that was DoD related. 

Along with the constant dollar amounts of the 


procurement and RDT&E accounts and the prime contracts awarded 
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each year, the yearly change of these measures was considered 
a separate independent’ variable. iMie> basis" for: Cebiws 
determination was that as defense spending changes, the prime 
contractors receive proportionately more of the change in 
procurement or prime contract dollars. 

The change in DoD spending level selected depended on 
the independent measure of DoD spending selected. For 
example, if the DoD spending measure selected was the amount 
of DoD prime contracts awarded ina year, then the change in 
DoD spending level measure selected was the change in DoD 
prime contracts awarded from year to year. 

3. Control Variables 

Several control variables were analyzed to determine 
their significance to this study on the financial condition of 
defense contractors. The control variables reviewed include 
GNP, change in GNP, inflation, prime rate, industry capacity 
utilization, and the percent of DoD business for each 
contractor (measured by dividing the amount of DoD prime 
contracts by total revenue for each contractor). 

To provide a meaningful and useful model, a limited 
number of control variables had to be selected. 
Multicollinearity also had to be considered to prevent 
different control or independent variables from reflecting 
nearly identical information. Several considerations that 


bear on the choice of control variables are discussed next. 
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Inflation can impact the financial condition of a 
contractor depending on how much of the inflated prices the 
contractor absorbs and how much is passed on to the buyer. 
Also if fixed-price contracts are considered, the accuracy of 
the inflation estimates and stated price adjustment clauses 
affect the profitability of the contractor (DFAIR, 1985, p. V- 
Sa) 

The prime interest rate can impact the financial 
condition of a contractor by increasing interest expenses as 
the prime interest rate rises. An increase in the prime 
interest rate would then cause net profit to decline if 
ceteris paribus is applied. 

In the overall economic picture though, both the 
inflation rate and the prime rate effects are reflected in the 
GNP. To limit the number of control variables, it was assumed 
that the GNP measure selected incorporated to some extent the 
inflation and prime interest rate effects. Only one GNP 
measure, either the constant dollar GNP or the change in GNP, 
was needed for the model development. Later analysis showed 
that constant dollar GNP was highly correlated to the defense 
Spending independent variables. Therefore, the change in GNP 
was used to represent the effects of GNP on the dependent 
variable. 

The control variables of capacity utilization and 


percent DoD business were also considered in the analysis. 
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From the Greer and Liao study (1985), it was expected that as 
Capacity utilization rose, the financial condition of the 
contractors would have also risen. Based on the GAO report 
(1986) and the Morse and Kramer thesis (1985), it was 
hypothesized that as percent DoD business increased for a 
firm, the financial health of the firm would have improved; 
but the more recent Treglia study (1991) places some doubt on 
this hypothesis in the last half of the period between 1980 
aad 990" 

Further discussion and development on which 
independent and control variables were selected for the 
development of the model from those remaining is located in 
Chapter IV. 

4. Summary of Variables for Analysis 
The following variables were selected for further 


analysis and development of the model: 


Dependent Variables: 
Dagel and Pepper Z-scores 
Zavgeren nits values 


Independent Variables: 
Amount of DoD prime contracts awarded 


Sum of procurement and RDT&E accounts 
Change in DoD spending level 


Vari : 
GNP or change in GNP 
Capacity utilization 
Percent DoD business for each contractor 
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ae De Ue. 

In the ideal case, data would be standardized and 
accurate. However, such data is often difficult, expensive, 
or impossible to obtain. There will therefore be "noise" in 
most sets of data. It is the analysts responsibility to 
minimize the effects of the “noise . 

In obtaining financial information on the sample companies 
over the sixteen-year period, the primary source for the 
company data was the yearly Security and Exchange Commission 
(SEC) 10K filing and annual report for each company. 
Secondary sources were used when the SEC 10K or annual report 
was not available. The secondary sources utilized included 
Moody's Industrial Manual, Moody's Public Utilities Manual, 
Standard & Poor's Corporate Record, and the DIALOG computer 
data base. 

The SEC 10K reports are required by the Securities and 
Exchange Commission on a yearly basis by each company. Most 
companies submit their annual report along with certain 
supplementary information to fulfill the requirement. The 
accounting and reporting practices of each contractor varies 
Slightly since the Financial Accounting Standards Board only 
provides general guidelines for financial reporting. The 
inconsistencies in accounting and reporting affect’ the 


comparability of the data. 
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Moody's Industrial Manual and Moody's Public Utilities 
Manual compile much of the same information on companies that 
is stated in annual reports, but in a condensed format. These 
annually published manuals show financial information and bond 
ratings for hundreds of companies across all segments of 
industry. 

The Standard & Poor's Corporate Record also. provides 
annual report summary data on hundreds of companies, but it 
only covers the previous two years. This reference contains 
a summary of the latest company annual report data. 

All the company data was assimilated and standardized as 
conditions warranted. The different presentations of the 
financial data between the various references were reconciled. 
Over the sixteen year period, companies varied their annual 
report presentations which were also reconciled to maintain 
continuity. One noted difference between the data set in this 
study compared to the Zavgren data set is that the Zavgren 
data set used COMPUSTAT data. This study attempted to 
replicate, with as much accuracy as time allowed, the data in 
COMPUSTAT. 

The company data items that were collected and organized 
for this study are listed in Table 2. This format was 
developed after reviewing the financial data organization 
techniques used by Robert Morris Associates in its Annual] 


Statement Studies and the United States Bureau of the Census 
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TABLE 2 
COMPANY FINANCIAL DATA COLLECTED 


Net Sales 
Other Revenue (i.e. from major investments) 
Other Income (net) (i.e. interest income) 
Total Revenue 
Cost of Goods Sold 
Selling, General, and Administrative Expense 
Other Expenses (i.e. research and development) 
Total Expenses 
Minority Interest 
Earnings Before Interest and Tax (EBIT) 
Interest Expense 
Earnings Before Tax (EBT) 
Tax Expense 
Extraordinary Gain/Loss 
Net Income 
Miscellaneous 
Depreciation 
Balance Sheet 
Cash 
Marketable Securities 
Receivables 
Inventory 
Other Current Assets 
Total Current Assets 
Gross Property, Plant, and Equipment 
Depreciation 
Net Property, Plant, and Equipment 
Other Assets 
Total Noncurrent Assets 
Total Assets 
Short-term Debt 
Current Liabilities 
Long-term Debt 
Deferred Taxes 
Other Debt 
Total Noncurrent Liabilities 
Total Liabilities 
Minority Interest 
Preferred Stock 
Common Stock 
Additional Paid-in Capital 
Retained Earnings 
Foreign Currency Translation/Other 
Treasury Shares 
Total Equity 
Total Liability and Equity 
(Items indented were summed from non-indented items.) 
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im its Quarterly Financial Report. The datawwas stored in a 
Microsoft Works data base for ease of manipulation and 
handling. 

Prior to developing and collecting the list of required 
data, the data used in the Dagel and Pepper study and the 
Zavgren study was reviewed to enable the data collected for 
this study to be as similar to the data in those studies as 
time would permit. The calculated Dagel and Pepper Z-scores, 
the Zavgren financial health measures, and the percent DoD 
business for the contractors are shown in Appendix I1. 

The ability to replicate the Dagel and Pepper data was 
much higher than the ability to replicate the COMPUSTAT data. 
Therefore more reliability was placed in the data, the model, 
and financial condition scores from the Dagel and Pepper 
model. 

The primary source of information for the U.S. Government 
budgetary information was the Budget of The United States 
Government, Fiscal Year 1992, Historical Tables (Budget), 
which is developed by the Office of Management and Budget. 
Other fiscal year Historical Tables by OMB and various volumes 
Cres tatistical Abstracts of The United States (SAQUS) "were 


also used to extend certain data sets.’ 


'"SAOUS uses the OMB Budget as its source for tables on 
government spending. 
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The Economic Indicators, a U.S. Government Printing Office 
monthly publication, was used as the source for the economic 
data on the change in GNP, prime rates, and inflation.!! 

The capacity utilization rates for this study were 
obtained from the monthly Federal Reserve Bulletin. The 
capacity utilization rates used in the Greer and Liao study 
(1986) were from the aerospace component industry group, which 
is a subgroup of the durable goods category. Since the 
aerospace component industry capacity utilization rates could 


not be duplicated from the available sources, the durable 


goods capacity utilization rates were used instead. 


F. ANALYSIS OF RELATIONSHIPS 

This section discusses the plan that was developed for 
structuring the relationships to be tested between the 
variables. The relationships were examined using the 
statistical techniques of correlation and regression. The 


following linear regression equation was used: 


''The OMB Budget, SAOUS, Economic Indicators, and Survey 
of Current Business, a U.S. Department of Commerce monthly 
publication, are identical in information where they overlap 
except GNP. The GNP numbers in the OMB Budget are the only 
different figures from the other sources. The OMB GNP numbers 
were utilized in the background discussion in Chapter |. The 
change in GNP from the Economic Indicators was used in Figure 
1, Chapter I and in the analysis since OMB does not publish 
that number separately. 


a 


Yi=a +B X,,+... +B X4;t€ ; 


where: 


Y. = dependent variable 
a = intercept 
B= independent variable coefficient 


X,; = independent variable 


G7 Te rrone va tira le 
AK = number of independent variables 


1 = 1th set of n sets of observations 

In order to determine the impact that the independent 
variable of defense spending has on the dependent variable of 
financial condition, relationships were tested on two levels. 
First, relationships between aggregate defense spending and 
aggregate financial condition of the contractors were 
examined. The objective here is to draw broad conclusions 
about total defense spending and the overall financial health 
of the defense contractor industrial sector. 

The aggregate financial condition of the defense 
contractors (FH,) was expected to improve as aggregate defense 
spending (DS,) increased, due to the contractors receiving 
higher business volume. This should be reflected in positive 
beta coefficients for the independent variables of level of 
defense spending (DS,) and the change of defense spending 
(DELTA DS,) . 

The defense contractors also have non-defense related 
business; therefore, their financial health is also impacted 


by the state of the overall economy. RO SACCountiwitOr= tits 


ey 


influence on the financial condition, the change in GNP (DELTA 
GNP) was selected as a control variable. If the change in GNP 
was positive, the financial condition was expected to improve. 
This should be reflected by a positive beta coefficient for 
the change in GNP. Other broad trends that occurred could be 
accounted for by using the year (YEAR) as an independent 
variable to remove the trend. These relationships are 


expressed as a function by: 


FH, = f(DS,, DELTA DS,, DELTA GNP, YEAR) 


Second, relationships between the financial health of each 
individual contractors and DoD spending specific to that 
contractor were examined. The objective here is to draw 
conclusions about the responsiveness of financial conditions 
of specific firms to DoD spending directed toward the firms. 

The financial condition of each individual contractor 
(FH;) was expected to improve as each contractor increased its 
amount of DoD business due to the higher business volume. 
This should be reflected in positive beta coefficients for the 
independent variables of individual contractor level of 
defense prime contract awards (PC;) and the change of the 
prime contract awards (DELTA PC,). 

Since the contractor competes in the defense industry, the 
total amount of defense spending for the defense industry 
(DS) and the change in the amount of defense spending in the 


defense industry (DELTA DS,) were additionally expected to 
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impact the financial condition of the individual contractors. 
This should be reflected in positive beta coefficients for the 
aggregate measure of defense spending (DS,) and the change of 
the aggregate defense spending level (DELTA DS,). 

Each contractor has non-defense related business. The 
financial condition of the individual contractor is therefore 
also impacted by the state of the overall economy. To account 
home this aiuniluence onthe financial condition of © the 
hacryiadual ‘contractor, the change in GNP CDELTA.GNP) was 
selected as a control variable. 

This analysis was conducted in two modes. First, broad 
@rends for @€ach contractor were controlled for by using the 
year (YEAR) as a trend remover. Second, broad trends for each 
contractor were not removed by eliminating the year as an 
independent variable. These relationships are expressed as a 


function by: 


FH, = f(PC,, DELTA PC,, DS,, DELTA DS,, DELTA GNP, YEAR) 


At the individual contractor level, one further question 
analyzed was whether the sensitivity of the financial 
Congirti0on of the contractor to DoD spending is related to 
percent of DoD business for the contractor. If percent DoD 
business is greater, the financial condition of the contractor 
should be more sensitive to DoD spending. Therefore, the 


ereater sensitivity should be reflected in higher beta 


=) 


coefficients for the defense spending variables (PC;, DS,) and 
the change in DoD spending variables (DELTA PC,;, DELTA DS,). 
The discussion of the actual results and analysis of these 


relationships is in Chapter IV. 


G. STATISTICAL TECHNIQUES 
The seventh step in this thesis entailed calculating and 
analyzing data in three parts which included: 
lee Providing descriptive information on the dependent, 
independent, and control variables individually by use of 


means, Standard deviations, and ranges. 


2s Providing a tabular portrayal of the relationships 
between the variables using correlation techniques. 


Sr Developing a formal model of the relationships between 
the dependent and independent variables by use of 


regression techniques taking into consideration the 
control variables. 


This procedure and the results are provided in Chapter IV. 


H. PROBLEMS/LIMITATIONS ENCOUNTERED IN STUDY 

There is no absolute measure or standard in determining 
the financial condition or health of a company. A number of 
generally accepted techniques for determining the financial 
condition of a company include common size analysis and Du 
Pont analysis. In these methods, various ratios of a firm are 
compared with industry standards to relate the condition of 
each firm with that of the industry which the firm is 


principally engaged. Although a majority of the firms studied 
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are in the aerospace field, most of these companies are 
diversified and have substantial income from operations 
outside their principal business. 

A number of studies have been conducted relating defense 
business financial ratios to aggregate totals of durable goods 
manufacturers or nonfinancial corporate businesses. Most of 
these studies have centered around just defense contractor 
profit. This study used an accepted failure prediction model 
to enable the use of several financial ratios to produce one 
"“measure' of the financial condition for a company. 

Several limitations that were encountered during this 
study are discussed below. This list is not exhaustive, but 
does include the major items that created "noise" in the 
collected data. Ideally, no "noise" 1s desirable in a data 
set. Research constraints of time and finances resulted in 
these limitations. 

1. Timing 

A fundamental problem encountered when comparing 
financial data from different sources is the ‘“"timing’ 
difference between the sources. In this study, the DIOR list 
Gimmnao contractars is based on the fiscal year: The 


government fiscal year is from 1 October to 30 September.” 


The government changed its fiscal year from !| August-31 
July to 1 October-30 September in 1976. A three-month interim 
fiscal period was used for budgetary measures during the 
switch in fiscal years. 


Sf 


Most contractors use fiscal years which coincide with the 
calendar year. This creates a timing difference in relating 
the prime contract awards and DoD spending to the financial 
condition of a firm. 

Another factor adding to the timing discrepancy is 
that some of the contract awards are multi-year awards which 
do not result in substantial revenue to the firm until two or 
three years later. The multi-year awards allow for the 
purchase of long lead items and major plant equipment. This 
factor affects those contractors that build and deliver major 
items which require long production periods such as ships, 
missiles, satellites, and aircraft. 

Some of the timing distortions are minimized when data 
for the individual firms is aggregated. When individual firms 
are analyzed = separately, these distortions have’ more 
unavoidable effects on the outcome. Most of the firms 
considered in this thesis sample have had a constant annual 
growth in the value of DoD contracts received.!? This 
constant growth in DoD contract awards reduces the multi-year 
effect since these same contractors have been receiving 
contracts prior to and continuously through the period covered 


in this thesis sample. 


"One exception to this is Tenneco, Inc., which has been 
more cyclical, but with an increasing trend, due to large 
contract awards in the years that it received aircraft carrier 
contracts. 
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2. Procurement Policy Changes 

From 1975 to 1990, the United States government made 
several changes in its policy of making progress payments to 
defense contractors. The rate at which the government made 
progress payments has affected the amount of borrowing 
required by the contractors. Thys in “turn -affiected their 
liquidity and profitability. 

Another procurement policy shift during this period 
was that DoD increased the use of fixed-price contracts. The 
goal of this policy was to increase contractor efficiency, 
control costs, and increase the amount of financial risk for 
major defense contractors. As aresult of this policy change, 
several contractors experienced losses on “Sirxed-—price 
Comtracts. 

These procurement policy changes demonstrate the risks 
involved in competing in the defense industry which can affect 
the tinancial condition of a firm. The limitation these 
changes impose on this study is that changes in these policies 
during this period were not isolated to determine their affect 
on the financial condition of contractors. 

3. Other Government Agency Contracts 

Many government contractors list in their annual 
meports or SEC 10K filings the amount or percentage of ‘their 
revenues that is based on government sales. This amount is 


not broken down by specific government agency. The major 
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government agency making purchases from the sample contractors 
used in this thesis has been the DoD. Currently as the DoD 
budget shrinks, more contractors are using their strengths and 
resources to increase their potential for contracting with 
other government agencies such as the National Aeronautics and 
Space Administration (NASA) and the Federal Aviation 
Administration (FAA). This was a limitation in that not all 
the sample contractors listed percent government sales in 
their annual reports, and the percent government sales that 
were listed included other government agency procurement 
actions. 

Sales of military equipment to foreign governments is 
conducted under the Foreign Military Sales (FMS) program. 
Since DoD administers this program for the foreign customers, 
many contractors include FMS under their government sales 
totals. The foreign government end items are produced and 
delivered from the same production lines building the DoD end 
items. While FMS procurement is included in the annual 
government sales figures of the sample contractors, it does 
not reflect the DoD spending impact on the financial condition 
of the contractors. Therefore, another problem in using the 
government sales figures was that it added distortions which 


could not be accounted for.| 


"Not all defense contractors state the amount or percent 
of defense or government business in their annual reports. 
Correlation tests were performed between the percent DoD 
business based on DoD prime contract awards/total revenues and 
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4. Accounting Changes 

Over the period studied, a nitmber of accounting 
changes have occurred which have influenced the financial 
statements of the individual contractors. Three major 
accounting changes were Financial Accounting Standards (FAS) 
NOS. o2,. 94, and 96. 

Financial Accounting Standard No. $52, Foreign Currency 
Translations, required firms to change their treatment of 
foreign operations with the foreign exchange translation 
adjustments being accumulated as a separate component of 
stockholder equity. Most of the firms in the sample adopted 
this FAS in 1982. No special considerations were made to the 
data to smooth the effects of this change. 

In 1987, most companies adopted FAS No. 96, Accounting 
for Income Taxes, which changed the method of computing income 
taxes from the previously used ‘deferred method" to the 
presently used "liability method". No special considerations 
were made to the data to smooth the effects of this change. 

Most companies which have financial service 


subsidiaries adopted FAS No. 94, Consolidation of All 


percent government sales (correlation = .746) and the amount 
of DoD prime contract awards and amount of government sales 
(oorrelation = .846). From the sample contractors, there were 


198 of 288 (18 contractors by 16 years) that this correlation 
check is based on which is 69 percent of the sample. Neither 
pair of measures is without its disadvantages. The percent 
DoD prime contract awards/total revenue was used since this 
data was available for the entire period whereas the percent 
government sales data was not always available. 
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Majority-Owned Subsidiaries, in 1988. This FAS changed how 


companies report subsidiaries, especially financial 
subsidiaries. Before 1988, financial subsidiaries were 
normally accounted for on an equity basis. The equity basis 


method treats subsidiaries as an "investment" on the balance 
sheet and "other income" on the income statement. The use of 
the equity method was due to the financial operations of the 
parent company being so different in nature and essentially 
unrelated to the operations of the "other" subsidiaries. With 
FAS No. 94, the financial subsidiaries were consolidated with 
all other subsidiaries. All accounts of the subsidiaries were 
thus added to each respective account on the financial 
statements of the parent company. Adjustments to the company 
data were made where possible to bring these financial 
subsidiaries back on the equity basis for the last three 
years. | 
5S. Tax Policy Changes 

Several tax changes occurred from 1975 to 1990 which 
affected the financial condition of companies. The most 
notable changes occurred in the 1986 Tax Recovery Act. 
Although the 1986 Tax Recovery Act did lower tax rates which 
increased earnings, it also changed the treatment on revenue 
recognition on long-term contracts. This essentially 
decreased the amount of tax deferral allowed and hence had a 


negative effect on cash flows. Two other provisions in the 
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fyso> lax, Act. increased the contractors tax Jlvability by 
eliminating the investment tax credit and decreasing 
depreciation allowances. Clrecliras (9 o Pa Acp py) Sli) No 
adjustments to the financial data were made to eliminate the 
effects of these tax policy changes. 
6. Mergers/Acquisitions/Joint Ventures 

From 1975 to 1980, numerous mergers and acquisitions 
were completed. Defense subsidiaries of one major defense 
contractor tended to be sold to another major defense 
contractor. No special treatment of the data was performed to 
smooth the fluctuations caused by such complex business 


combinations.!° 


These actions were considered part of the 
operating decisions of the firm. 

The DIOR top 100 contractor report lists joint 
ventures separately from the major company involved in the 
enterprise. When this was the case, each company in the joint 


venture was allocated an equal share of the joint contract 


award.!? 


UT wo major mergers occurred during the period which were 
RCA with General Electric and Hughes Aircraft with General 
Motors. 


''an example of this is the joint venture between 
McDonnell Douglas and General Dynamics in making the Navy A-12 
auncraft. In 1990, this joint venture alone was ranked 
thirty-third in the top 100 with $555 million of contract 
awards. Each contractor received $277.5 million more to their 
company totals. 
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7. Miscellany 

Cash management has changed greatly over the past 
twenty years. These changes were due to the upward trend in 
interest rates and the increased use of electronic @iumds 
transfers. The increase in interest rates has pushed up the 
opportunity cost of holding cash. Electronic funds transfers 
have enabled managers to optimize cash transactions on a real- 
time basis. (Brigham, 1991, p. 790) 

The article by Zavgren stated several items that could 
not be accounted for in that study. These same items could 
not be accounted for in this study. "These include the 
unmeasured qualities of assets, the creative ability of 
management, random events and the decisions of regulators and 
courts of law." (Zavgren, 1985, p. 22) 

Three other commonly known problems that occur when 
using financial ratios for analysis are the different 
accounting conventions (i.e., LIFO or FIFO) and depreciation 
methods (i.e., ACRS, straight-line, or sum-of-the-years 
digits) each company uses, the effects that inflation has on 


'T and the ability of management 


inventory and depreciation, 
to control the look of its financial statements by using 


“window-dressing" techniques. 


"The Financial Accounting Standards Board encourages, but 
does not require, companies to report inflation adjusted 
statements as an addendum to their required statements. 
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One other problem encountered in this study was the 
different presentations of the same basic data from various 
sources. Lm ,order. to obtaim “the financial !data ot “the 
nineteen companies over the sixteen-year period, a number of 
different sources had to be consulted. Although most of the 
data lines in the sources were consistent, some of the sources 
arranged the data ina slightly different manner. Care was 
used in assembling the data to minimize these differences 
Where they existed. 

8. Summary 

The study of the financial condition of companies over 
time 1s inherently difficult because of accounting variations 
between companies, accounting changes over time, management 
and technology changes over time, diversification of companies 
into various industry segments, inflation effects on inventory 
and depreciation, end-of-year window dressing techniques 
applied to financial statements, variations in data reported 
by financial information organizations, and tax policy 
changes. 

The financial condition of DoD contractors is further 
complicated by timing differences of reports, government 
procurement policy changes over time, and treatment of non-DoD 
government related work and Foreign Military Sales. 

The accumulation of all these problems and limitations 


affects this study and its findings by adding “noise” to the 
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data and the results that can not be filtered out. The exact 
impact of the "noise" can not be measured or known but is 


assumed to be minimal. 
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IV. ANALYSIS 


This chapter explains the analysis that was performed on 
the data and the process used in developing the model to 
Helate the effect that DoD spending has on the financial 
condition of major defense contractors. A Minitab statistical 
program for use on personal computers was utilized for the 


Staerstical calculations. 


A. FINANCIAL CONDITION INDEX SELECTION 

After the financial data was collected on the nineteen 
original contractors in the sample (including Tenneco, Inc.), 
the ratios and financial condition of the contractors were 
determined for both the Dagel and Pepper and the Zavgren 
models. Comparison of the results with what was known to have 
occurred with these contractors was then conducted as a logic 
test of the outputs from the models. 

First, the Tenneco results from the Dagel and Pepper model 
showed that Tenneco had negative Z-scores for all sixteen 
years. This would have classified Tenneco as "bankrupt" for 
the ‘entire period. Asesdiscussed earlier, lenneco ryas 
dismissed from the sample because of these results. 

Overall, the Dagel and Pepper Z-scores seemed to reflect 


what was known to be the financial condition for the remaining 


OF 


contractors. A litmus test of sorts was a check on LIV i 
was classified as bankrupt by the Dagel and Pepper model 
during eleven of the sixteen years. LTV did have substantial 
financial problems throughout the sixteen years and officially 
declared bankruptcy on 17 July 1986. 

The rest of the Dagel and Pepper Z-scores showed results 
Where certain contractors in some years were classified as 
“Dankrupe. Some of these "misclassifications" were 
attributed to the model. The Dagel and Pepper model has 
negative coefficients for the current assets/current liability 
and working capital/total assets terms which caused the Z- 
score to decrease as these terms increased. Thi siieies 
contradictory to what 1s normally considered correct since 
these ratios are normally high for healthy firms. Dagel and 
Pepper explained this by stating "the key point is that the 


discriminant model variables are not independent." (Dagel and 
Pepper, 1989, p. 11) They go on to explain how "a high value 
of X; (working capital/total assets] would likely be offset by 
a corresponding increase in the Z-score resulting from a low 
value of X, [total debt/total assets]." (Dagel and Pepper, 
1989. p. 12) Terms in braces were added for clarification. 
These negative coefficients are the cause for Grumman 
having negative Z-scores in several years. Grumman decreased 
current liabilities and increased current assets’~ which 


resulted in negative Z-scores during some years. Recently, 


Grumman has not been receiving the major contracts it has had 
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mene past suchas the Feld and A-G contracts. Since Grumman 
has high revenue earnings from DoD business, it would be 
expected to be one of the first contractors to show a weakened 
financial condition in a period of decreasing defense 
spending. 

Fumis 1mportamt: toanote -one Other contractor, Textron. 
Textron showed negative Z-scores or low positive Z-scores from 
198S to 1990. Although Textron had not been in the same poor 
financial condition as LTV, these low scores can be explained 
by the purchase of AVCO by Textron in 1985 and the tripling of 
its debt to finance the purchase. 

The significant point here is that although the Dagel and 
Pepper model may not have actually classified the contractors 
correctly as far as "bankrupt" or "nonbankrupt", the model has 
Preovwtrded a set of data on the financial condition of “the 
sample which has’ good variability. The variability 1s 
consistent with known "good" and "bad" conditions for the 
contractors. 

All the financial health measures from the Zavgren model 
are close to 0.5 on the model scale of zero to one. Companies 
in poor financial condition should have Zavgren financial 
health measures close to zero. LTV, although bankrupt, had 
financial health measures higher than actual healthier 
contractors. There are two possible reasons for the Zavgren 
model results not being able to pass the reality checks. 


Mirst, the data used in calculating the Zaveren model scores 
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may not have been close enough to duplicate the COMPUSTAT data 
that the model is based on. Second, some of the ratios can 
provide misleading signals. For example, LTV in 1986 had a 
net loss and a negative total equity. This resulted in a high 
positive return on investment (total income/total capital) for 
LTV for that year when in fact its return on investment was 
exceedingly poor. 

Since the Zavgren model did not provide any meaningful or 
explainable variability, this model was no longer considered 
in the analysis. Attention was instead directed to financial 
condition as measured by the Dagel and Pepper model. 

Aggregate yearly  Dagel and Pepper Z-scores’ were 
constructed by first calculating the yearly Z-scores for each 
of the eighteen contractors in the sample. The mean of the 
eighteen Z-scores for each year was then determined for each 
of the sixteen years. This mean reflected the average 


financial condition for the sample. 


B. HYPOTHESIS TESTING 

The research hypothesis (H;) states that as DoD spending 
increased, the financial health of the defense contraciams, 
should have improved. The null hypothesis (H,) is then stated 
such that as DoD spending increased, there should have been no 
systematic change in the financial health of the defense 
contractors. To test this null hypothesis for population 


correlation, Newbold states: 
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It can be shown that when this null hypothesis is true and 
the random variables have a joint normal distribution, the 
random variable corresponding to t follows a Student's t 
distribution with (n-2) degrees of freedom. (Newbold, 
1988, pp. 440-441) 


To test this hypothesis, the following equations were 


used: 


t= Zi 
Re ee, 
n=2 
Hy: p=0 
H,: p>0 
, ; Te 
Reece i. xe ra oe we 
(er?) 
N=2Z 
where: 
n = sample size (16 years for this analysis) 
r = sample correlation coefficient 
p = population correlation coefficient 


The sample correlation (r) between the aggregate yearly 
Dagel and Pepper Z-scores of the sample contractors and the 
amount of top prime contracts awarded was -Q.29. ihas 
resulted in a random variable t = -1.13. Therefore the null 
hypothesis (A)) cannot be rejected for the upper one-sided 
test. When the sum of the procurement and RDT&E accounts was 
correlated with the Dagel and Pepper Z-scores, the sample 
correlation factor (r) of -0.687 was found. These correlation 
results are opposite of what was expected since they state 
that as defense spending increased, the financial health of 


the contractors decreased. 
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Figure 10. Dagel and Pepper Aggregate Z-Scores 


A plot of the aggregate Z-scores versus time is shown in 
Figure 10. This figure shows that although there are peaks 
over the years, the general trend is downward.!' Attempting 
to explain this overall trend, the general decline in the 
financial health of the contractors could be attributed to a 
number of items such as the shift to more fixed-price 
contracts by DoD in the 1980's or increased competition among 
the contractors themselves in the face of declining defense 
dollars in the late 1980's. 


“This trend is consistent with the findings of the 
Treglia study (1991) from 1984 to 1989. 
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ime proolem posed by this declining financial health trend 
maa to be confronted. A statistical technique for removing 
the general trend from the data was needed. It was decided 
that the general trend could be removed by adding a variable 
reflecting time to the analysis. The technique used was to 
add the year as an independent variable in a multiple 
regression equation, effectively controlling for the time 


trend. 


C. DESCRIPTIVE INFORMATION 

Table 3 shows the descriptive statistics developed for the 
dependent, independent, and control variables. The dependent 
variables are the Z-scores calculated from the Dagel and 
Pepper model and cover the entire sixteen-year period. All 
dollar amounts for independent and control variables are 
stated in terms of constant 1982 dollars. 

A percent of DoD business’ greater than 100 percent 
resulted for three contractors during certain years. This was 
due to the contractor receiving more DoD contracts than their 
total revenue for that year. Causes of this situation can be 
attributed to timing differences and the multi-year contract 
awards which were addressed in Chapter III Section H. Over 
Mine entire period, this is smoothed by the use of averaged 
data. Three companies have lower percentages of DoD business 
than were expected based on comparisons with the reported 


percent of government sales as stated by the RRG Associates 
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reference. The companies were Northrop, Lockheed, and Martin 


Marietta. There is no Known reason for the disparity. 


D. CORRELATION ANALYSIS 
This section describes the correlation analysis between 
the dependent, independent, and control variables. This 
analysis was required to eliminate some of the independent and 
control variables from the model to prevent multicollinearity. 
This step was required prior to the regression model 
development because as Newbold states: 
The art of model building 1s to recognize _ the 
impossibility of accounting for the myriad individual 
influences on a variable of interest and to try, rather, 
to pick out the most influential factors. Next 1 is 
necessary to formulate a model to depict the interaction 
of these factors. The goal is to achieve a model that is 
sufficiently simple to allow convenient interpretation but 
not so oversimplified that important influences are 
ignored. (Newbold, 1988, p. S44) 
Table 4 shows the results of the correlation analysis. 
The correlation values shown are from the Pearson product 
moment correlation coefficient. The Spearman rank correlation 
of the data was also conducted with very similar results. 
1. Analysis Between Dependent and Independent Variables 
The correlation data between the aggregate financial 
health of the contractors (AGGRE DPZ) and the independent and 
control variables show interesting results. There is a high 
negative correlation between the aggregate Z-score (AGGRE DPZ) 
and the year (YEAR). This was expected because of the falling 


trend shown in Figure 10. The correlation between the 
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defense spending variables (DOD PRI CON and PRO+RDT) was 
discussed in Section B of this chapter. Since both defense 
spending variables and the year have negative correlations 
with the aggregate Z-score, inclusion of the year variable in 
the regression model may allow the trend to be “washed away”. 

The correlations between variables reflecting the 
change in the defense spending variables (DELTA DOD PC and 
DELTA PRO+RDT) and the aggregate Z-score are positive, which 
was expected. As defense spending changed, it was expected 
that contractors would obtain a share of the increased or 
decreased defense contract dollars; hence their financial 
condition would be expected to improve with increases in 
defense spending and deteriorate with decreases. 

The GNP (GNP) shows a high negative correlation with 
the aggregate Z-score while the change in GNP variable (DELTA 
GNP) shows a positive correlation with the aggregate Z-score. 
A positive correlation was expected since an increase in GNP 
is expected to improve the financial condition of the 
contractors. 

The capacity utilization variable (CAP UTIL) has a low 
negative correlation with the aggregate Z-score. This was 
unexpected since the results of Greer and Liao (1986) showed 
a high positive correlation between the capacity utilization 
and contractor profitability. In a competitive market 
Situation, contractors can normally demand and receive higher 


prices for their goods as capacity utilization increases. 
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The aggregate percent DoD business (AGGREG %DOD) shows 
a low positive correlation with the aggregate Z-score. This 
indicates that as the percent of DoD business increased, 
financial condition improved. This result is consistent with 
the 1986 GAO report findings and the Morse and Kramer thesis 
(1985), but it is inconsistent with the Treglia study (1991). 
Since the correlation found in this study is only 0.388, it 
does not provide a strong enough case that ae positive 
relationship exists for any definitive conclusion to be drawn. 

2. Analysis Between Independent Variables 

The correlations among the independent and control 
variables were used for selecting which variables to use in 
the regression model. An extremely high correlation between 
two (or more) independent variables in a regression model can 
result in the regression coefficients being unreliable. 

The defense spending variables (DOD PRI CON and 
PRO+RDT) are highly correlated with the year (YEAR) and GNP 
(GNP) variables. Also, GNP is highly correlated with the 
year. A problem with multicollinearity could exist if all 
these variables were used in the same regression model. To 
limit the effects of multicollinearity, the change in GNP 
(DELTA GNP) was selected over GNP (GNP) for use in the 
regression model as the control variable representing for 
"other" economic influences. The high correlation between the 


year (YEAR) and defense spending variables (DOD PRI CON and 
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PRO+RDT) still exists and will influence the regression model. 
The impact this has on the model can be assessed by using the 
Significance of individual variables in the regression 
analysis.” 

Capacity utilization (CAP UTIL) was not selected for 
the regression model so as to limit the number of variables in 
the model. There is a positive relationship between capacity 
utilization and the change in GNP (DELTA GNP). This was 
expected since capacity utilization is higher during periods 
of higher GNP. The change in GNP variable accounts for some 
of the effects of the capacity utilization. 

The aggregate percent of DoD business variable (AGGREG 
*DOD) has strong positive correlations with the aggregate DoD 
prime contracts variable (DOD PRI CON) and the change in 
procurement and RDT&E variable (DELTA PRO+RDT). This was 
expected since an increase in DoD spending is expected to 
increase the percent of DoD business for the contractors. To 
minimize the multicollinearity and the number of variables, 
the aggregate percent DoD business was not selected for the 
regression model. Percent of DoD business for each individual 
contractor was used instead in the analysis after the 
regression model was developed. 

"a clear indication of the likely presence of 
multicollinearity occurs when, taken as a group, a set of 
independent variables appears to exert considerable influence 
on the dependent variable, but when looked at Separately, 


through tests of hypotheses, all appear individually to be 
insignificant.” (Newbold, 91988, ppwe57d25/0) 
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Two sets of four variables were chosen for the 
meeression model as a result of this correlation analysis. 
tien tirst set includes the year (YEAR), the aggregate DoD 
prime contracts (DOD PRI CON), the change in the aggregate DoD 
prime contracts (DELTA DOD PC), and the change in GNP (DELTA 
GNP). The second set includes the year (YEAR), the 
procurement and RDT&E outlays (PRO+RDT), the change in the 
procurement and RDT&E outlays (DELTA PRO+RDT), and the change 
ime GNrF {DELTA GNP). ine. Only sconce riy iol. Spossi ble 
multicollinearity with these two sets is between the year and 
tie defense Spending variables (DOD PRI CON and PRO+tRDT). By 
checking’ the individual variable significance ine the 
regression equation, the existence of multicollinearity can be 


surmised. 


E. MODEL DEVELOPMENT 

The correlation data and analysis from the previous 
section were used in selecting the best measures. to 
incorporate in the regression models. This section details 
the models that resulted. 

Four variables were chosen to develop the regression 
model. First, the year variable was selected to remove the 
megative trend in the financial condition of the contractors. 
The second and third variables were selected together as a 
pair. Analysis were performed with two pairs, which were DoD 


prime contract awards coupled with the change in DoD prime 
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contract awards and the sum of procurement and RDT&E outlays 
coupled with its change variable. The final variable chosen 
was the change in GNP to control for all the "other" economic 
factors that affected the financial health of the contractona 
The results of the multiple regressions using the Z-score as 


the dependent variable are listed in Table 5S. 


[using the 


Jsing the prime contract awards and its ye 
chavee Ane coefficients are? =." see cage 


CON DOD PC | GNP : 
| 277} -0.139] 0.0153] 0.0201] ois] 
| s9.14] 0.030] 0.006} 0.013] 0.028 | 
| 0.000} 0.000] 0.025] 0.151] 0.002} 


F=21.18 p=0.000 R‘=88.5% ADJ R'=84.3% DW=1.92 | 
dj=0.53 dfil.66 at 1% 


SID DEV 
SLGNI Gp) 


= eee ee eS — 


ee eee 


Using the Procurement and RDT&E outl 
| change,’ the coefficients are: 


} Intercept | YEAR PRO+RDT DELTA DELTA 
PRO+RDT | GNP 


ays and. its. f 


s 
< % a : 


-0.097 0.115 


TD DEV | 80.06 0.040 0.008 0.008 0.02Z 


SS eS 


+ ee 
aie i. 
H 
Es 
oe te ii 
t 
' 
atk 


Mm 1M 


| 
IGNI (p) | 0.033} 0.036 0.651 0.000 0.000 | 


p=0.000 R’=92.7% ADJ R'=90.1% DW=2.70 | 
dyj=1.66 at 1% 7 





Table 5 shows that the signs of the variable coefficients 
are as expected in the regression using the prime contract 


award measures as the independent variable. The coefficient 
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for year (YEAR) is negative; for prime contract awards (DOD 
PRI CON), the coefficient is positive; for the change in prime 
Cenunact awards (DELTA DOD PC), the coefficient is positive, 
and for the change in GNP (DELTA GNP), the coefficient is 
positive. The Durbin-Watson Stab stic shows no 
micocorrelation in- the errors at atest of one percent 


significance.” 


All the variable coefficients are significant 
(SIGNI) at 0.151 or better which leads to the conclusion that 
multicollinearity is not a major factor in this model. 

The regression data in Table 5 using the procurement and 
RDT&E outlays (PRO+RDT) as the independent variable shows that 
the sign of the procurement and RDT&E outlays is negative, 
which had not been expected. All other coefficient signs are 
as expected. The Durbin-Watson statistic again shows no 
autocorrelation in the errors at one percent significance. 
The significance of the procurement and RDT&E outlays variable 


(PRO+RDT ) is lows Gat wr 265 £., which indicates possible 


multicollinearity in this model. 


4 e e e 
“Tn the least squares regression model, it is assumed 


that the error terms are not correlated with one another. It 
is important when using time series data regressions to test 
Wemone “error terms are correlated. If the error terms are 
correlated, the problem is called autocorrelated errors. To 


test for autocorrelation, the Durbin-Watson test is performed. 
besreally, if the calculated Durbin-Watson statistic .(d)1s 
greater than the tabulated value of d,, the hypothesis that no 
autocorrelation in the errors is accepted. (Newbold, 1988, 
pp. 381-588) 
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These results lead to more confidence being placed in the 
model developed from the prime contract awards. This model 
allowed the year variable to wash out the negative trend. 
This model was chosen for further analysis examining 
relationships between the financial condition of the 


individual contractors and defense spending. 


F. CONTRACTOR HEALTH AND FIRM-SPECIFIC DEFENSE SPENDING 

The final analysis performed was to relate the financial 
condition of the individual contractors with the amount of 
firm-specific defense spending. This analysis was conducted 
by constructing regression models for each firm both with and 
without using the year variable (YEAR) to remove the general 
trenG. The use of the year variable was justified in the 
aggregate case. However, when considering the contractors on 
an individual level, a general trend may not be apparent since 
each contractor is diversified and makes independent business 
decisions. 

Tables 6 and 7 show the results of the regression 
analysis. The individual contractor Z-score (dependent) was 
regressed on five variables other than the year. These other 
variables included: 1) the yearly prime contracts (constant 
dollars) awarded by DoD to the contractor (PC), to reflect the 
direct impact of DoD spending on the contractor; 2) the change 
in prime contracts awarded by DoD to the contractor (DELTA 


PC), to reflect the impact of the change of DoD contracts on 
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TABLE 6 comm) 
INDIVIDUAL Leone REGRESSION QOEFFICIENTS (WITHOUT TREND L_______NDIVIDUAL CONTRACTOR REGRESSION COEFRICIENTS (WITHOUT TREND REMOVAL) 
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| TABLE 1 
, INDIVIDUAL CONTRACTOR REGRESSION COEFFICIENTS (NITE TREND REMOVAL) 


| 
| 


anal ati 
ae 
Se ere eee ers 
Pesta [on tom [oe tu. lef. 
mieatitas | Geel veel en) aan per i) om 
+ re ee Pa Pm Pry I ee 
ee ee ae eel cet set es art 
ae Po Ee Fe a a Pe 
ert sg se) GMT taal eet eT aa] ut 
Pee, Haine fae fee hee Te 
intelli eddie seat -deel attahamie ean) 
ee fae la ae ee PT 
ee ee 
te im i ee ie 
et ten! das] (ac) ie deri agt ty 
re ee eC 
fox [mf wo] iso] ane] ows [ono sau fos 
— 137 ela 034 o 817 Carrs a a 




















| 
| 
| 
| 


fo [nsf soo ef eel sa uefa foo 
ae bo [oon fom fons fom fou poss |] 





a‘: 


87 


oo ee: :.1cHr-3(N8—*.:°-00-cA80—0-€#68-0°"0NnM@M0NVMN@™@€@€{#q+oDOMma"—-—-.TIN--———————<—s soeoeoooqoo 


ne 
a te 
Pe fowe [iw Tew fom Tew Tie fone 
> bear [cor fl o_o 
SMS Iker 
Fe fenton [oe ol 
PSII 
Ee EC 
fl st aon] am lame] cori Le 
Pee few oon fos fe Tam foe TT 
EMME Soe 
[evs [ou [om [os lam fom [om | |_| 
eT al aan con [ae cetne [ean 
Seo ts Loe la ee 
| mT aml cole ee eae ool ae 
Fem toe [ov [om ee ft fe ae 


| 
| 
pou | few} eon} ese] eas aes} i 
| 





t~ 
a 
cw 
<= 
cad 
— 
La) 
a 
= 
=> 
= 
= 
| a 
= 
— 
=> 
ad 
te | 
J 
= 
= 
ee = 
aD 
mn 
an 
= 











a 


88 


Giemeontractor; 3)-the constant dollar total prime contracts 
awardaed. by DoD to all contractors (DOD PRI CON) ;~to reflect 
the impact of DoD spending on the defense industry as a whole; 
4) the change in total prime contracts awarded by DoD to all 
eomuractors (UELIA “DOD PC), to reflect the impact of - the 
change in DoD spending on the defense industry as a whole; and 
5) the change in GNP (DELTA GNP), to account for all the 
outside economic factors. The coefficients for each variable 
and the significance (p) of the variable is listed. 

The tables contain 36 regression models, two for each of 
tiie 18 firms. InusmANey-contaim 36 Separate tests > of ithe 
imfluence of each variable on financial health. In evaluating 
the influence of individual variables, two things are 
important to observe: the signs of the coefficients and their 
Significance. A liberal p = 0.20 level of significance was 
adopted as threshold. Several observations are worth noting. 

hor sitm-Sspecific prime contracts (PC) and the change 1n 
MibeM= specific prime contracts (DELIA PC), most coefficients 
are insignificant. When significant, positive signs (n = 14) 
and negative signs (n = 14) are equally common. Thus there is 
no indication of a relationship between financial health and 
firm-specific defense spending. 

For aggregate DoD prime contracts (DOD PRI CON) and the 
change in aggregate DoD prime contracts (DELTA DOD PC), a 
larger number of coefficients are significant; and positive 


Significant coefficients (n = 23) outnumber negative ones (n 
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= 8) about three to one. This provides some weak indication 
that firm-specific financial health is related to aggregate 
DoD spending as hypothesized. 

Most interestingly, the majority of coefficients (n = 19) 
for the change in GNP (DELTA GNP) are positive and significant 
(and there are no significant negative coefficients). Thus 
the strongest evidence is consistent with economy wide 
economic conditions influencing financial health more 
consistently than DoD spending variables. 

The regression models also give indications of the 
collective ability of the variables to explain financial 
health at the firm level. Tables 6 and 7 show the regression 
equation adjusted R’ values. The adjusted R' values provide 
an indication as to how well the regression models were able 
to account for the change in the dependent variables of 
financial condition. The adjusted R' data also shows that the 
financial health of several contractors is poorly explained by 
the regression performed. A possible reason for this could be 
that the financial condition of these contractors is more 
dependent on how the company is operated and the types of 
management decisions that are made. In short, there are other 
factors not included in the models that dominate the factors 
that are included. 

It was hypothesized that the greater the percent of DoD 
business, the more sensitive the contractor would be to 


defense spending. This greater sensitivity should be 
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mitbected by a higher beta. To test this; the percent of DoD 
business was correlated with the beta coefficients from the 
Bepression. Ihe percent of DoD business for the individual 
contractors was determined by averaging the yearly values for 
each contractor over the sixteen years. The correlation was 
run twice for each variable. The first run (COR!) included 
the beta coefficients for all eighteen companies, the full 
sample. Prior to the second run (COR2), variables with 
Significance lower than 0.200 were eliminated from the data 
set, creating a reduced data set. This second correlation was 
performed to determine if the companies whose performance was 
not explained by the model affected the results of the first 
TAU ine number “under? tne? CORZ YS valine is sthe nimber of 
observations that were used in the second reduced sample set. 
The lower the absolute value of the correlation, the less 
Significant is the correlation result. 

Several patterns are worth noting. Pirst eo MOS boot eet ic 
correlations in the full sample (CORI) test are small. This 
suggests that relying on the reduced sample test may provide 
better insights. But in fact, the sample size in the COR2 
tests 15 quite small, so the results are tentative at best. 

Second, there is a high negative correlation between the 
change in prime contracts for the individual contractor (DELTA 
PC) and the percent of DoD business for the contractor (4DOD) 
in both tables. This is surprising. The hypothesis was that 


greater percentage of DoD business would be associated with 
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greater » positive association between firm-specific gep 
spending and financial health. 

Third, there does seem to be the expected positive 
relationship between the sensitivity of firm financial 
condition to aggregate DoD spending (DOD PRI CON) and the 
percentage of DoD business (&DOD). 

Fourth, the positive correlation between percent DoD 
business (4DOD) and the change in GNP (DELTA GNP) is not as 
one might hypothesize. As percent of DoD business increases, 
one might expect less sensitivity of financial health to 
general economic conditions (a negative correlation), not 
more. 

The correlation analysis between the coefficients and 
percent of DoD business does not lead to any convincing 
conclusions. Although some of the correlation values 
increased once the less significant coefficients were removed, 
the remaining number of observations was too small to draw any 


general conclusions for the population. 


ie 


V. SUMMARY AND CONCLUSIONS 


This study started by attempting to relate the overall 
financial condition of defense contractors with the amount of 
dollars the government spends on defense. A seven step 
process to analyze this relationship was developed. The 


process began with a detailed literature review and was 


followed by a statement of the research hypothesis. Next, a 
sample ot eighteen defense contractors was selected. The 
dependent, independent, and control variables were then 


developed. After collecting the required data, relationships 

between contractor financial condition and defense spending 

was analyzed and tests were structured to examine hypothesized 

associations. Finally; ithe? financial condrtidon«< of ‘the 

selected contractors was analyzed to detect any significant 

relationships with the defense spending measures. 

wine? Tindings Of this study include: 

ie The selected defense contractors have experienced a 
decreasing trend in their financial health over the past 
sixteen years. Whether this decreasing financial health 
trend is due solely to their defense-related business is 
doubtful. In the last two years of the study, some of 
the decreasing trend can be attributed to the overall 
declining economy. 

on After removing the declining financial condition trend, 
a positive relationship exists between the amount of DoD 


contracts awarded and the financial condition of the 
group of defense contractors in the aggregate. 


Eo 


oe There appears to be no consistent relationship between 
the financial condition of the individual contractors sand 
the amount of DoD prime contracts awarded. 

4. The amount of DoD business has a positive association 
with financial health at the level of the aggregate 
defense industry. However, at the individual contractor 
level, no conclusion can be drawn as small sample size 
prohibited significant conclusions. 

The conclusions that can be drawn from these findings are 
that as the amount of DoD contract awards decreases, the 
financial condition of the defense industry as a whole will 
probably continue to decline. Which contractors individually 
will do worse and which will perform better financially is not 
predictable on the basis of the amount of DoD spending. The 
financial condition of the defense contractors Will probably 
depend less on the amount of DoD prime contracts or defense 


spending, and depend more on how management responds to the 


changing environment. 
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APPENDIX I 


This appendix lists the terms used in the equations for the 
Dagel and Pepper Z-score model and the Zavgren logit model, 
which used the COMPUSTAT data. The definitions, as they were 
described by the respective model, are stated along with what 
was used in this study to approximate their data. The terms 
in the "THIS STUDY" column can be referenced to Table 2 in 
relation to how they were determined from the balance and 
income statements. 


ieee 





























ak COMPUSTAT - This item 
represents any 
immediately negotiable 
medium of exchange. It 
includes money and any 
instruments normally 
accepted by banks for 
deposit and immediate 
Chedit to a Customer 's 


Cash + 
Marketable 
Securities 





account. ine fudes : 
Cash, Checks, Demand 
deposits... Bxeliuides: 


| Commercial paper, Gvt 
: securities, Time 


| deposits ... 
| Cash Flow Dagel and Pepper - net Net income 


income before + | 
depreciation, depletion, depreciatio 


AncCeame rt 1-7 a tion. 
gol eg ee 





| Current Assets Dagel and Pepper - cash Total 
| Mand those assets which current 
| 


| 

| 

in the normal course of assets 
business will be turned | 

| hinto cash within a year | 
i 'from the date of the 


ba lances need... 


Dagel and Pepper - all Current 


debts that fall due 
within the coming year. 
















poec rent 


Maabilities 





2S 


COMPUSTAT = this item Current 
represents the total Liabilities 
amount of short-term 


} Current 
Liabilities 


notes and the current 
portion of long-term 
debt (debt due in one 
year). 











COMPUSTAT - five types 
of inventory are listed 
in this reference. This 

| definition is for total 
inventory —- this item 
represents merchandise 

| bought for resale and 
materials and supplies 
purchased for use in 
production of revenue. 
Lists items included and 
excluded. 


Inventory Inventory 

























Total 
noncurrent 
liabilities 






COMPUSTAT - this 
represents debt 
obligations due more 

than one year from the 
company's balance sheet 
date. Lists items 

included and excluded. 





Long-term Debt item 
(Debt in Zavgren 


model ) 





— 

















iNet Plant COMPUSTAT - has ten Net plant, 


| 
|'choices of which two of property, i 
| the most probable used and i 
in the Zavgren study are equipment , 
property, plant... and | 
equipment -— totat (net) | 
or total (net) | 
(restated). | 





‘Dagel and Pepper -— the Nets sa lies 
amount received after 
taking into 
consideration returned 
goods and allowances for 


LeguctTon of. DmWcese 






1 Quick Assets Dagel and Pepper - the 
sum of cash, marketable 


| 
| 
| 


marketable 
securities 
+ 


receivables 


securities, and 
| receivables. 
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| Quick Assets 


Receivables 


Sales 


SS alr ee a =~ 


= 
i Total Assets 


—— 


i! verbiage that 


COMPUSTAL = “has: no 
Specifierdel inition ‘Lor 


quick assets, but it can 


be calculated a number 
of ways. 
Prnches, “etal. (C1973) 
—- quick assets = cash + 
| receivables 
WWZavegren — unclear what 
She used. She states in 
"if [one] 
substitutes the current 
ratio with the acid test 
ratio, one can ignore 
inventory" (Zavgren, 
Lo OSs pem ean, 


civables — [couPustat = has four [Receivabies | = has -four 
BEN civables — [couPustat = has four [Receivabies | FOr 
total this item 
pepe Santee claims 
against others (after 
applicable reserves) 
collectible in money, 
generally within one 
year. Lists items 
included and excluded. 


COMPUSTAT - has two, net 
and restated. 
this item represents 
gross sales (the amount 
of actual billings to 
customers 1060r regular 
sales completed during 
the period) reduced by 
cash discounts, trade 
discounts, and returned 














customers. List items 
___| included and excluded. _ and excluded. 


Dagel and Pepper —- the 


sum of current and fixed 
assets 
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For net - 


sales and allowances for 
Which credit is given to 


Total 
current 
aSsets = 
inventory 


—ait= —— + ee ce 


Receivables 


Net Sales 


Total 
assets 


| Total Assets COMPUSTAT - this item Total 
| LeEPresenus CURnemE assets 
| assets plus net plant 

| plus other non scurrent 
| 
| 
| 


ooo SS, Se ee 


assets (including 
intangible assets, 
deferred items, and 
investments and 
advances). Also has a 
restated total assets. 








Total 

equity + 
minority 
interest 


COMPUSTAT - has four 
different definitions 
for total invested 
capital. Used 
definition 1 where it 
equals long-term debt + 
carrying of value 


preferred stock + total 
common stock + minority 
interest. Pinches, et 
al., (1973) then stated 
total capital = invested 
capital - long-term 


debt. | 








otal Debt 





Dagel and Pepper - total Total 
liabilities (excluding liabilities 


stockholders’ equity) + preferred 

plus preferred stock. stock 
t Total Income COMPUSTAT —- from iNet income 
Pinches, et al., (1973) + other 
total income = net / income 
income + non-recurring (net) 
income/expenses. 
COMPUSTAT defines non- 
Operating 
income/expenses to 
represent any income or 
expense items resulting 
from secondary business-— 
| related activities, 
excluding those 
considered part of the 
normal operations of the 
business. Lists items 

included and excluded. 




























OS Pa re Se  - ——ee  — 






wn a OR, 
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Working Capital 


Dagel and Pepper - the 
difference between current 


Current assets and assets - 
CUrrent 1iabilitres. Cluirrent 
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APPENDIX fi 


This appendix lists the three calculated measures for each 
contractor used in the sample. In the first column is the 
percent of DoD business for the contractor (CONTRACTOR 
ABBREVIATION %DOD) determined from prime contracts 
awarded/total revenue. Contractor abbreviations are listed in 
Table 1. The second column lists the Dagel and Pepper Z-score 
which was calculated for each contractor (CONTRACTOR DPZ) for 
the given year. The third column lists the Zavgren financial 
health measure (CONTRACTOR ZAV) which was calculated for each 
contractor for the given year. The fourth column lists the 
1982 constant dollar amount of prime contracts awarded to the 
contractor (CONTRACTOR PC82). The last column lists the 
change in prime contract awards for the contractor (CONTRACTOR 
OELPC). 

After the contractor data, 
analysis are listed. 


other variables used for the 
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